The contribution of N-terminal region residues of cystatin A (stefin A) to the affinity and kinetics of inhibition of papain, cathepsin B, and cathepsin L.
The affinity and kinetics of binding of three N-terminally truncated variants of the cysteine proteinase inhibitor cystatin A to cysteine proteinases were characterized. Deletion of Met-1 only minimally altered the inhibitory properties of the protein. However, deletion also of Ile-2 resulted in reduced affinities of 900-, >/=3-, and 200-fold for papain and cathepsins L and B, respectively. Further truncation of Pro-3 substantially increased the inhibition constants to approximately 0.5 microM for papain and cathepsin L and to 60 microM for cathepsin B, reflecting additionally 2 x 10(3)-, 2 x 10(4)-, and 400-fold decreased affinities, respectively. The reductions in affinity shown by the latter mutant indicate that the N-terminal region contributes about 40% of the total free energy of binding of cystatin A to cysteine proteinases. Moreover, Pro-3 and to a lesser extent Ile-2 are the residues responsible for this binding energy. The reduced affinities for papain and cathepsin L were due only to higher dissociation rate constants, whereas both lower association and higher dissociation rate constants contributed to the decreased affinity for cathepsin B. These differential effects indicate that the N-terminal portion of cystatin A primarily functions by stabilizing the complexes with enzymes having easily accessible active-site clefts, e.g., papain and cathepsin L. In contrast, the N-terminal region is required also for an initial binding of cystatin A to cathepsin B, presumably by promoting the displacement of the occluding loop and allowing facile interaction of the rest of the inhibiting wedge with the active-site cleft of the enzyme.